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(54) QUANTITATIVE CHROMATOGRAPHIC MEASURING DEVICE AND METHOD FOR 
MANUFACTURING THE SAME 



(57) In a chromatographic quantitative assay device 
and a manufacturing method thereof according to the 
present invention, as shown in Fig 1 , there are provided 
a non-moistenable reaction layer carrier support 1, a 
sample addition podion 2 for adding a liquid sample, a 
marker reagent holding portion 3 for holding a marker 
reagent, a antibody fixing portion 5 where specific pro- 
tein is fixed on the region of a reaction layer 4, and a 
absorption portion 6 for absorbing the liquid sample. 
These portions are formed above the carrier support 1 , 
and the reaction layer carrier support 1 is covered by 
close adhesion with the liquid-impermeable sheet mem- 



ber 7 except the portion for adding a liquid sample. An 
adhesive may be used for the sheet member 7 for the 
purpose to make the adhesion more closely. While a liq- 
uid-impermeable sheet material is used for the liquid- 
impermeable sheet member 7, and when it comprise 
semi-transparent or opaque material, a window may be 
provided on the detection region. 

The chromatographic quantitative assay device 
and the manufacturing method thereof described above 
enable reduction in measurement time and improve- 
ment in measurement performance in quantitative direc- 
tion of the analyte in the liquid sample. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a chromato- 
graphic quantitative assay device for assaying an ana- 
lyte utilizing antigen-antibody reaction and, more partic- 
ularly, a chromatographic quantitative assay device in- 
eluding a liquid-impermeable sheet member, and a 
manufacturing method thereof. 

BACKGROUND ART 

[0002] Conventionally, an assay method by immuno- 
chromatography utilizing antigen-antibody reaction is 
universally taken as an implementation method for 
chemical or clinical examination of a liquid sample, such 
as water analysis or urinalysis. Generally^ chromatogra- 
phy refers to a method for separating mixtures in ac- 
cordance with their components, and a specimen used 
for chromatography comprises a plurality of portions as 
follows: a portion for adding a liquid sample, a portion 
for holding a marker reagent which can migrate by infil- 
tration of the liquid sample, a portion that performs bind- 
ing reaction with the marker reagent containing a sub- 
stance capable of being bound specifically to a flowing- 
down analyte, and a portion for absorbing a flowing- 
down sample. According to this assay method of a chro- 
matographic assay device, chemical reaction which 
causes coloration or discoloration by color reaction is 
performed after a predetermined period of time from 
when the liquid sample was added on the specimen, 
whereby determination based on visual observation is 
possible. 

[0003] Measurement principle by immunochromatog- 
raphy is based on an assay method for identifying anti- 
gen or antibody utilizing the specificity of antigen-anti- 
body reaction. The process is as follows; adding a liquid 
sample to an immunochromatographic specimen, a 
marker reagent dissolved by the liquid sample extends 
in infiltration direction and then a substance capable of 
being bound specifically to an analyte in the liquid sam- 
ple is fixed, consequently coloration generates in a 
measurement range. Further, since the result of immu- 
nochromatographic analysis is determined by color re- 
action, it is recorded by the visual observation. In other 
words, since determination of the result of analysis is 
extremely easy, the range of use expands. 
[0004] Such measurement by immunochromatogra- 
phy can be adopted for examinations of various ana- 
lytes. In some cases with some analytes, however, only 
semi-quantitative result, at the most, is derived by this 
method when quantitative result is also required besides 
qualitative examination. Therefore, advent of any 
means to lead to more quantitative result of analysis has 
been desired. 

[0005] To improve the above-mentioned problems, 
there is disclosed an immunochromatographic speci- 



men in Japanese Published Patent Application Hei. 
8-240591. In an assaying method with this immunochro- 
matographic specimen, after a sample was added to this 
specimen and reaction was done, a coloration degree 

5 detected on the specimen is measured as signals of ab- 
sorption and reflection on the color-reacted portion, by 
using a detecting instrument. Further, Japanese Pub- 
lished Patent Application Hei. 8-334511 discloses a 
quantitative assay method by immunochromatography 

'0 using an immunochromatographic specimen, which is 
performed by taking a coloration degree given by ana- 
lytic processing of a gradated image of the specimen 
previously converted after image-capturing by an image 
sensor. 

15 [0006] However, in the case of the quantitative assay 
method using an immunochromatographic specimen as 
in the embodiments of the Japanese Published Patent 
Applications Hei. 8-240591 and Hei. 8-33451 1 , the quan- 
titative assay method is performed by adopting a suita- 

20 ble detecting instrument in accordance with the degree 
or level of coloration involved in color reaction. Conven- 
tionally, because an immunochromatographic specimen 
used in general can not be controlled artificially without 
mechanical control, infiltration rate of liquid sample is 

25 dominated by the permeability of the specimen. For ex- 
ample, owing to vaporization of liquid sample from side 
surfaces of the specimen, the amounts of analyte flow- 
ing out toward the measurement range sometimes be- 
come heterogeneity. Moreover, in each immunochroma- 

30 tographic specimen used for every measurement, the 
amount of liquid sample to be added and marker reagent 
to be added are not always fixed. Accordingly, there is 
a problem that these causes increase the dispersion of 
quantitative assay values that appear after a predeter- 

35 mined time. 

[0007] Additionally, although an assay method by im- 
munochromatography using immunochromatographic 
specimen is performed after a liquid sample is added 
and a predetermined period of time has passed, the 

40 marker reagent which permeates at this time can begin 
to dissolve simultaneously, and sometimes remains on 
the reaction layer as a background. If the value of this 
background is included in the coloration degree^ the de- 
tecting instrument executes the measurement including 

«*3 such error. Therefore, quantitative measurement in 
short time with immunochromatographic specimen Is 
hard lo execute. Furthermore, residual amount of the 
marker reagent flowing out to the reaction layer is incon- 
stant, and is different for every measurement or speci- 

so men to use, and thus obtained coloration degree at this 
time attributed in the error of the reading value greatly. 
[0008] From the above-mentioned problem, perform- 
ance of immunochromatographic quantitative assay 
was extremely close to semi-quantitation due to various 

55 standards for specimen and the dispersion of the added 
liquid sample, or the errors derived from background. 
Accordingly, the performance improvement of the spec- 
imen has been strongly required to enable more accu- 
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rate measurement. 

[0009] Further, when carrying out assay of a liquid 
sample including cell components such as whole blood 
or bacterial solution, using conventional immunochro- 
matographic specimen viscosity of the liquid sample 
and the presence of cell components cause clogging in 
a reaction layer carrier. Consequently, it takes much 
time for measurement, and desiccation of the liquid 
sample during measurement, if any. causes lack of re- 
action precision and quantitative efficiency. Thereby, 
simple and easy-handling immunochromatographic 
quantitative assay device has been strongly required for 
examination of whole blood, bacterial solution, or the 
like. 

[0010] The present invention is made to solve the 
above-mentioned problems and has for its object to pro- 
vide an immunochromatographic quantitative assay de- 
vice and a manufacturing method thereof, which ena- 
bles precise measurement without influenced by the 
character of the added liquid sample, accurate reading 
of coloration degree as a result of reaction of a liquid 
sample as an analyte and a marker reagent, and results 
in no influence in the residual amounts of the marker 
reagent by the background. 

DISCLOSE OF THE INVENTION 

[0011] According to Claim 1 of the present invention, 
there is provided a chromatographic quantitative assay 
device comprising: a non-moistenable reaction layer 
carrier support and a moistenable layer which is formed 
above the support and consists of one or arbitrary 
number of member portions, the moistenable layer com- 
prising a portion for adding a liquid sample, a portion for 
holding a migratable marker reagent, a portion that per- 
forms binding reaction with a marker reagent which is 
provided with a substance capable of being bound spe- 
cifically to an analyte in the liquid sample, and a portion 
for absorbing the liquid sample; and a liquid-impermea- 
ble sheet member which is provided being adhered to 
the upper surface and side surfaces except the portion 
for adding a liquid sample. 

[0012] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the Infiltration direction and 
Infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration. 
[0013] According to Claim 2 of the present invention, 
there is provided a chromatographic quantitative assay 
device comprising: a non-moistenable reaction layer 
carrier support and a moistenable layer which is formed 
above the support and consists of one or arbitrary 
number of member portions, the moistenable layer com- 
prising a portion for adding a liquid sample, a portion for 
holding a constant quantity of migratable combination 
reagent which is previously prepared consisting of an 
analyte and a marker reagent, a portion that performs 



4 

competitive binding reaction between an analyte in the 
liquid sample and the combination reagent provided 
with a substance capable of being bound specifically to 
the analyte in the liquid sample, and a portion for ab- 
5 sorbing the liquid sample; and a liquid-impermeable 
sheet member which is provided being adhered to the 
upper surface and side surfaces except the portion for 
adding a liquid sample. 

[0014] Therefore, in this chromatographic quantita- 

10 tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration. 

15 [0015] According to a Claim 3 of the present invention, 
there is provided a chromatographic quantitative assay 
device comprising: a non-moistenable reaction layer 
carrier support and a moistenable layer which is formed 
above the support and consists of one or arbitrary 

20 number of member portions, the moistenable layer com- 
prising a portion for adding a liquid sample where a sub- 
stance for destroying cell components in the liquid sam- 
ple is held, a portion for holding a migratable marker re- 
agent, a portion that performs binding reaction with the 

25 marker reagent provided with a substance capable of 
being bound specifically to an analyte in the liquid sam- 
ple, and a portion for absorbing the liquid sample; and 
a liquid-impermeable sheet member which is provided 
being adhered to the upper surface and side surfaces 

30 except the portion for adding a liquid sample. 

[0016] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration state of the 
liquid sample uniform by destroying cell components in 

35 the liquid sample, and to control the quantity of the sam- 
ple and marker reagent which flow out in a constant 
time. 

[0017] According to Claim 4 of the present invention, 
there is provided a chromatographic quantitative assay 
40 device comprising: a non-moistenable reaction layer 
carrier support and a moistenable layer which is formed 
above the support and consists of one or arbitrary 
number of member portions, the moistenable layer com- 
prising a portion foradding a liquid sample where a sub- 
45 stance for destroying cell components in the liquid sam- 
ple is held, a portion for holding a constant quantity of a 
migratable combination reagent which is previously pre- 
pared consisting of an analyte and a marker reagent, a 
portion that performs competitive binding reaction be- 
so tween an analyte in the liquid sample and the combina- 
tion reagent provided with a substance capable of being 
bound specifically to the analyte in the liquid sample, 
and a portion for absorbing the liquid sample; and a liq- 
uid-impermeable sheet member which is provided being 
55 adhered to the upper surface and side surfaces except 
the portion for adding a liquid sample. 
[0018] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
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tion of the moisture, to make the infiltration state of the 
liquid sample uniform, and to control the quantity of the 
sample and combination reagent which flow out in a 
constant time. 

[0019] According to Claim 5 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the liquid-impermeable sheet member 
which is provided being adhered to the upper surface, 
or from the upper surface to the back surface, except 
the portion for adding a liquid sample. 
[0020] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, and to make the infiltration state of 
the liquid sample uniform. Furthermore, it is possible to 
make the marker reagent flow out at uniform concentra- 
tion, and to restrain the affection of background values 
added on the values of color-reacted portions. 
[0021 ] According to Claim 6 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the reaction layer carrier support is re- 
moved, and the liquid-impermeable sheet member is 
provided on the periphery except the portion for adding 
a liquid sample. 

[0022] Therefore, in this chromatographic quantita- 
tive assay device it is possible to reduce the number of 
materials. Further, it is possible to make the infiltration 
state of the liquid sample uniform and to control the 
quantity of the sample and marker reagent which flow 
out in a constant time. Moreover, the liquid sample never 
leaks out of the gap, and the liquid sample never in- 
trudes from the outside except a portion for adding the 
sample. 

[0023] According to Claim 7 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the vertical side surfaces of the liquid- 
impermeable sheet member is opened in the direction 
where the liquid sample infiltrates. 
[0024] Therefore, in this chromatographic quantita- 
tive assay device, the air-releasing path at infiltration of 
liquid is restricted in only the infiltration direction, where- 
by it is possible that liquid sample and marker reagent 
flow out at uniform concentration. 
[0025] According to Claim 8 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the end of the liquid-impermeable sheet 
member is opened at an arbitrary position at the end of 
the chromatographic quantitative assay device in the di- 
rection where the liquid sample infiltrates. 
[0026] Therefore, in this chromatographic quantita- 
tive assay device, the air-releasing path at infiltration of 
liquid is restricted in only the infiltration direction, where- 
by it is possible that liquid sample and marker reagent 
flow out at uniform concentration. 
[0027] According to Claim 9 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the liquid-impermeable sheet member 
is adhered by an adhesive made of an arbitrary adhe- 
sive. 



[0028] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
5 make the liquid sample and marker reagent, which flow 
out in aconstant time, flow out at uniform concentration, 
as well as to prevent the liquid-impermeable sheet 
member from exfoliation by infiltration of the liquid sam- 
ple. 

to [0029] According to Claim 10 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the liquid-impermeable sheet member 
is adhered by an arbitrary adhesive which hardens after 
adhesion. 

15 [Q030] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture , to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 

20 out in aconstant time, flow out at uniform concentration, 
as well as, to prevent the liquid-impermeable sheet 
member from exfoliation by infiltration of the liquid sam- 
ple. Further, because the adhesive is hardened after ad- 
hesion, it is possible to prevent attachment of the paste 

25 to a cutter when the sensor is cut. Moreover, it is possi- 
ble to facilitate mass production, as well as, to prevent 
transition of paste to reaction layer, thereby preventing 
transformation of reaction layer carrier or specific pro- 
tein, whereby the performance of the chromatographic 

30 quantitative assay device can be maintained over a long 
period. 

[0031] According to Claim 11 of the present invention, 
in a chromatographic quantitative assay device of Claim 
9, the adhesive applied to the liquid-impermeable sheet 

35 member is made of thermoplastic resin. 

[0032] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the water, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 

40 make the liquid sample and marker reagent, which flow 
out in aconstant time, flow out at uniform concentration, 
as well as, to prevent the liquid-impermeable sheet 
member from exfoliation by infiltration of the liquid sam- 
ple. Further, because the adhesive is hardened by cool- 

45 ing after adhesion, it is possible to prevent attachment 
of the paste to a cutter when the sensor Is cut. Moreover, 
it is possible to facilitate mass production, as well as, to 
prevent transition of paste to reaction layer, thereby pre- 
venting transformation of reaction layer carrier or spe- 

so cific protein, whereby the performance of the chromato- 
graphic quantitative assay device can be maintained 
over a long period. 

[0033] Here, the thermoplastic resin is a resin having 
the property that it is in a solid state at normal temper- 
55 ature, softens when heated to be processed, and solid- 
ifies when cooled thereafter. That is, it has the property 
that the plasticity is held reversibly by repetition of cool- 
ing and heating. The thermoplastic resin of this kind in- 
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eludes polyethylene, polypropylene, pofychlorinated vi- 
nyl, polystyrene, polychlorinated vinylidene, fluororesin, 
methyl polymethacrylate. polyamide, polyester, polycar- 
bonate, polyphenylene oxide, polyurethane, polyacetal, 
or the like. 

[0034] According to Claim 1 2 of the present invention, 
in a chromatographic quantitative assay device of Claim 
9, the adhesive applied to the liquid-impermeable sheet 
member is made of thermosetting resin. 
[0035] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent vaporization 
of the moisture, to make the infiltration direction and in- 
filtration state of the liquid sample uniform, and to make 
the liquid sample and marker reagent, which flow out in 
a constant time, flow out at uniform concentration, as 
well as, to prevent the liquid-impermeable sheet mem- 
ber from exfoliation by infiltration of the liquid sample. 
Further, because the adhesive is hardened after adhe- 
sion and is not melted, it is possible to prevent attach- 
ment of the paste to a cutter when the sensor is cut. 
Moreover, it is possible to facilitate mass production, as 
well as, to prevent transition of paste to reaction layer, 
thereby preventing transformation of reaction layer car- 
rier or specific protein, whereby the performance of a 
chromatographic quantitative assay device can be 
maintained over a long period. 

[0036] Here, the thermosetting resin is a resin having 
the property that it softens when heated to be proc- 
essed, but hardens by further heating and thus does not 
soften thereafter. The thermosetting resin of this kind 
includes urea resin, melamine resin, phenol resin, orthe 
like. 

[0037] According to Claim 1 3 of the present invention, 
in a chromatographic quantitative assay device of any 
of Claims 1 to 4, the liquid-impermeable sheet member 
is made of an arbitrary transparent or semi-transparent 
liquid-impermeable material. 

[0038] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as, to enable visual detection when measuring 
the results on the detection region from the outside, 
whereby it is easy to perform the measurement. 
[0039] According to Claim 1 4 of the present invention, 
a chromatographic quantitative assay device of any of 
Claims 1 to 4, the liquid-impermeable sheet member is 
made of an arbitrary semi-transparent or opaque liquid- 
impermeable material, and a transparent window is pro- 
vided at the detection region. 

[0040] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 



as well as to enable visual detection when measuring 
the results on the detection region from the outside, 
whereby it is easy to perform the measurement. 
[0041] According to Claim 15 of the present invention, 
5 in a chromatographic quantitative assay device of Claim 
3 or 4, the substance for destroying cell components 
held at the portion for adding a liquid sample is a sur- 
factant. 

[0042] Therefore, in this chromatographic quantita- 

w tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in aconstant time, flow out at uniform concentration, 

15 as well as, to avoid clogging to be caused by cell com- 
ponents in a liquid sample such as whole blood or bac- 
terial solution, thereby to make the infiltration state uni- 
form, resulting in more precise quantitative measure- 
ment in a short time. 

20 [0043] According to Claim 1 6 of the present invention, 
in a chromatographic quantitative assay device of Claim 
3 or 4, the substance for destroying cell components 
held at the portion for adding a liquid sample is com- 
posed of chloride such as sodium chloride, potassium 

25 chloride. 

[0044] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 

30 make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as, to avoid clogging to be caused by cell com- 
ponents in a liquid sample such as whole blood or bac- 
terial solution, thereby to make the infiltration state uni- 

35 form, resulting in more precise quantitative measure- 
ment in a short time without inhibition of binding reac- 
tion. 

[0045] According to Claim 1 7 of the present invention, 
in a chromatographic quantitative assay device of Claim 
40 3 or 4, the substance for destroying cell components 
held at the portion for adding a liquid sample is saponin 
series. 

[0046] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 

45 tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in aconstant time, flow out at uniform concentration, 
as well as, to avoid clogging to be caused by cell com- 

so ponents in a liquid sample such as whole blood or bac- 
terial solution, thereby to make the infiltration state uni- 
form, resulting in more precise quantitative measure- 
ment in a short time. 

[0047] According to Claim 1 8 of the present invention, 
55 in a chromatographic quantitative assay device of Claim 
3 or 4, the substance for destroying cell components 
held at the portion for adding a liquid sample is a sub- 
stance having bacteriolytic effect such as lysozyme. 



5 



9 EP 1 104 886 A1 10 



[0048] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, fiow out at uniform concentration, 
as well as, to avoid clogging to be caused by ceil com- 
ponents in a liquid sample such as bacterial solution or 
thereby to make the infiltration state uniform, resulting 
in more precise quantitative measurement in a short 
time without inhibition of binding reaction. 
[0049] According to Claim 1 9 of the present invention, 
a manufacturing method of a chromatographic quanti- 
tative assay device of any of Claims 1 to 4, the liquid- 
impermeable sheet member, which is previously treated 
by performing aging at an arbitrary temperature, is ad- 
hered closely to the upper surface and side surfaces of 
the chromatographic quantitative assay device. 
[0050] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as, to accelerate the volatilization of organic sol- 
vent which brings adverse effects on the protein con- 
tained in the adhesive for the liquid-impermeable sheet 
member or on the reaction layer by performing aging, 
whereby preservation stability over a longerperiod is re- 
alized. 

[0051] Here, the aging means leaving the liquid-im- 
permeable sheet member for an arbitrary period of time 
under arbitrary and constant environment. 
[0052] According to Claim 20 of the present invention, 
a manufacturing method of a chromatographic quanti- 
tative assay device of any of Claims 1 to 4, the liquid- 
impermeable sheet member is adhered closely to the 
uppersurface and side surfaces of the chromatographic 
quantitative assay device by applying of an arbitrary 
pressure to the liquid-impermeable sheet member at an 
arbitrary temperature. 

[0053] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
Infiltration state of the liquid sample uniform, and to 
make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as, to adhere the liquid-impermeable sheet 
member onto the front surface and the side surfaces of 
the chromatographic quantitative assay device more 
solidly. 

[0054] Here the liquid-impermeable sheet member 
means e.g. an adhesive sheet material of heat seal type, 
therefore adhesion of a sheet material by laminating 
processing as seen in thermocompression bonding or 
the like is enabled 

[0055] According to Claim 21 of the present invention, 
in a manufacturing method of a chromatographic quan- 



titative assay device of Claim 1 9 or 20, the adhesive ap- 
plied to the liquid-impermeable sheet member has a 
characteristic of being melted and taking on stickiness 
at the temperature higher than normal temperature and 
5 is hardened after adhesion. 

[0056] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
io make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as. to prevent the liquid-impermeable sheet 
member from exfoliation by infiltration of the liquid sam- 
ple. Further, because the adhesive is hardened after ad- 
'5 hesion, it is possible to prevent attachment of the paste 
to a cutter when the sensor is cut. Moreover, it is possi- 
ble to facilitate mass production, as well as, to prevent 
transition of paste to reaction layer, thereby preventing 
transformation of reaction layer carrier or specific pro- 
20 tein, whereby a manufacturing method of specimen that 
can keep the performance of the chromatographic 
quantitative assay device over a long period is provided. 
[0057] Here, the adhesive is an adhesive having the 
property that it softens when heated and hardens when 
25 cooled after adhesion and, preferably, an adhesive hav- 
ing a low melting point as not to soften at normal tem- 
perature and to melt at lower temperature. 
[0058] According to Claim 22 of the present invention, 
a manufacturing method of a chromatographic quanti- 
se* tative assay device of Claim 21 , the adhesive applied to 
the liquid-impermeable sheet member is made of ther- 
moplastic resin. 

[0O59] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 

35 tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
make the liquid-sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as, to prevent the liquid-impermeable sheet 

40 member from exfoliation by infiltration of the liquid sam- 
ple, Further, because the adhesive is hardened by cool- 
ing after adhesion, it is possible to prevent attachment 
of the paste to a cutter when the sensor is cut. Moreover, 
it is possible to facilitate mass production, as well as, to 

45 prevent transition of paste to reaction layer, thereby pre- 
venting transformation of reaction layer carrier or spe- 
cific protein, whereby the performance of the chromato- 
graphic quantitative assay device can be maintained 
over a long period. 

so [0060] According to Claim 23 of the present invention, 
in a manufacturing method of a chromatographic quan- 
titative assay device of Claim 21 , the adhesive applied 
to the liquid-impermeable sheet member is made of 
thermosetting resin. 

55 [0061] Therefore, in this chromatographic quantita- 
tive assay device, it is possible to prevent the vaporiza- 
tion of the moisture, to make the infiltration direction and 
infiltration state of the liquid sample uniform, and to 
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make the liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration, 
as well as. to prevent the liquid-impermeable sheet 
member from exfoliation by infiltration of the liquid sam- 
ple. Further, because the adhesive is hardened after ad- 
hesion and is not melted, it is possible to prevent attach- 
ment of the paste to a cutter when the sensor is cut. 
Moreover, it is possible to facilitate mass production, as 
well as, to prevent transition of paste to reaction layer, 
thereby preventing transformation of reaction layer car- 
rier or specific protein, whereby the performance of a 
chromatographic quantitative assay device can be 
maintained over a long period. 

BRIEF DESCRIPTION OF DRAWINGS 

[0062] Figure 1 is a block diagram illustrating a chro- 
matographic quantitative assay device in embodiments 
of the present invention. 

[0063] Figure 2 is an immunochromatographic spec- 
imen for a chromatographic quantitative assay device, 
wherein liquid-impermeable sheet member is removed, 
in embodiments of the present invention. 
[0064] Figure 3 is a block diagram illustrating a chro- 
matographic quantitative assay device in embodiment 
5 of the present invention. 

[0065] Figure 4 is a partial view, at the side surfaces 
in vertical to the infiltration direction, of a chromato- 
graphic quantitative assay device in embodiment 5 of 
the present invention. 

[0066] Figure 5 is a block diagram illustrating that a 
liquid-impermeable sheet member serves as also a re- 
action layer carrier support in a chromatographic quan- 
titative assay device in embodiment 6 of the present in- 
vention. 

[0067] Figure 6 is a partial view, at the side surfaces 
in vertical to the infiltration direction, of a chromato- 
graphic quantitative assay device in embodiment 6 of 
the present invention. 

[0068] Figure 7 is a graphic chart, as an experimental 
example, which shows the quantitative performance of 
a reaction layer carrier in case of being covered with a 
liquid-impermeable sheet member (A) and in case with- 
out a liquid-impermeable sheet member (B). 

BEST MODE TO EXCUTE THE INVENTION 

(Embodiment 1) 

[0069] Hereinafter, embodiment 1 of the present in- 
vention mentioned in Claim 1 will be described with ref- 
erence to Figs.1 and 2. 

[0070] Fig.1 is a block diagram illustrating a chroma- 
tographic quantitative assay device in an embodiment 
of the present invention, and Fig. 2 shows an immuno- 
chromatographic specimen obtained by removing a liq- 
uid-impermeable sheet member from the chromato- 
graphic quantitative assay device shown in Fig.1. 
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[0071] In Fig. 2, the reference numerals designate re- 
spective portions: 1 is a reaction layer carrier support 
composed of plastic or the like for supporting chroma- 
tographic materials, 2 is a sample addition portion made 

5 of an absorbent material such as non-woven fabric for 
adding or applying a liquidsample, 3 is a marker reagent 
holding portion for holding a marker reagent so as to 
dissolve into the non-woven fabric or the like, 4 is a re- 
action layer composed of nitrocellulose or the like. 5 is 

10 an antibody fixing portion for fixing specific protein on 
the region of the reaction layer 4, 6 is an absorption por- 
tion by which the liquid sample is finally absorbed. The 
portions 2 to 6 are respectively formed above the reac- 
tion layer carrier support 1. Further, in Fig.1, the refer- 

15 ence numeral 7 designates a liquid-impermeable sheet 
membercomposed of plastic tape or the like, with which 
the upper surface of the specimen in Fig. 2 is covered. 
[0072] An assay method of the chromatographic 
quantitative assay device will be described. 

20 [0073] At the start of assaying, because a part of the 
sample addition portion 2 is not covered with the liquid- 
impermeable sheet member 7, the liquid sample is add- 
ed to the non-covered part. The liquid sample which is 
added on the sample addition portion 2 roaches the re- 

25 gion of the marker reagent holding portion 3, and the 
marker reagent held in the region of the marker reagent 
holding portion 3 is dissolved by infiltration of the liquid 
sample and then infiltrates to the region of the reaction 
layer 4. There is provided an antibody fixing portion 5 in 

30 which specific protein is fixed, on the region of the reac- 
tion layer 4, and this portion 5 performs binding reaction 
with the marker reagent dissolved out from the marker 
reagent holding portion 3. At this point in time, if the an- 
alyte is present in the liquid sample, any color reaction 

35 is observed at the region of the antibody fixing portion 
5. At the last, the liquid sample is absorbed at the ab- 
sorption portion 6, and the reaction is finished. By meas- 
uring the color reaction which appears at the antibody 
fixing portion 5 using an arbitrary detecting instrument, 

•to quantitative assay can be carried out. 

[0074] Here, the number of region of the antibody fix- 
ing portion 5 may not necessarily be one, arbitrary 
number of region of specific protein can exist on the re- 
gion of the reaction layer 4. Further, while plastic or the 

45 like Is taken herein as a material of the reaction layer 
carrier support 1, other arbitrary liquid-impermeable 
sheet materials can also be adopted. Moreover, non- 
woven fabric and nitrocellulose, which are taken herein 
as materials of the sample addition portion 2, the marker 

so reagent holding portion 3 ; the reaction layer 4 and the 
absorption portion 6, are merely examples, and thus, 
other arbitrary porous carriers can also be adopted. 
[0075] Thus, according to the chromatographic quan- 
titative assay device of embodiment 1 , because the up- 

55 per surface and side surfaces of the chromatographic 
quantitative assay device are covered by close adhe- 
sion with the liquid-impermeable sheet member 7 ex- 
cept a part for adding the liquid sample, it is possible to 
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prevent vaporization of the water and to make infiltration 
state of the liquid sample uniform. In other words, it is 
possible to make the liquid sample and marker reagent, 
which flow out in a constant time, flow out at uniform 
concentration. In the conventional method because the 
marker reagent with high concentration flows out at 
once due to the centralization of the marker reagent at 
a pointed end of the liquid sample, there remains some 
of the marker reagent which does not react On the other 
hand, in embodiment 1 of the present invention, be- 
cause the residual amount of the marker reagent which 
does not react is restrained, it is possible to reduce the 
affection of background values as a cause of measure- 
ment error due to the residual marker reagent. There- 
fore, because the affection of background values added 
on the color-reacted portions is reduced, it is possible 
to perform the assay in short time, whereby a chroma- 
tographic quantitative assay device with higher sensitiv- 
ity and higher performance can be obtained. 

(Embodiment 2) 

[0076] Hereinafter, embodiment 2 of the present in- 
vention mentioned in Claim 2 will be described with ref- 
erence to Figs.1 and 2 described in embodiment 1. 
[0077] In Fig. 2, reference numeral 3 designate a 
marker combination reagent holding portion in which a 
previously-prepared combination reagent composed of 
an analyte and a marker reagent is held by a predeter- 
mined quantity so as to dissolve into non-woven fabric 
or the like. Here, regarding to the reference numerals to 
be referred to in Figs.1 and 2. same reference numerals 
designate the same or corresponding parts described 
in embodiment 1 . 

[0078] An assay method of the chromatographic 
quantitative assay device will be described. 
[0079] At the start of assaying, because a part of the 
sample addition portion 2 is not covered with the liquid- 
impermeable sheet member 7, the liquid sample is add- 
ed to the non-covered part. The liquid sample added on 
the sample addition portion 2 reaches the region of the 
marker combination reagent holding portion 3, and an 
analyte and a combination reagent held in the region of 
the marker combination reagent holding portion 3 are 
dissolved by infiltration of the liquid sample and then In- 
filtrates to the region of the reaction layer 4. There Is 
provided an antibody fixing portion 5 in which specific 
protein is fixed, on the region of the reaction layer 4, and 
this portion 5 performs competitive binding reaction be- 
tween the combination reagent dissolved out from the 
region of the marker combination reagent holding por- 
tion 3 and the analyte in the liquid sample. At this point 
in time, if the analyte is not present in the liquid sample, 
color reaction is observed at the region of the antibody 
fixing portion 5. Contrarily, if the analyte is present in the 
liquid sample, color reaction in proportion to the concen- 
tration of the analyte in the liquid sample is observed at 
the region of the antibody fixing portion 5. At the last, 



the liquid sample is absorbed at the absorption portion 
6, and the reaction is finished. By measuring the color 
reaction which appears at the antibody fixing portion 5 
using an arbitrary detecting instrument, quantitative as- 

5 say can be carried out 

[0080] Here, the number of region of the antibody fix- 
ing portion 5 may not necessarily be one, arbitrary 
number of region of specific protein can exist on the re- 
gion of the reaction layer 4. Further, while plastic or the 

10 like is taken herein as a material of the reaction layer 
carrier support 1 , other arbitrary liquid-impermeable 
sheet materials can also be adopted Moreover, non- 
woven fabric and nitrocellulose, which are taken herein 
as materials of the sample addition portion 2, the marker 

'5 combination reagent holding portion 3 : the reaction lay- 
er 4 and the absorption portion 6, are merely examples, 
and thus, other arbitrary porous carriers can also be 
adopted. 

[0081 ] Thus, according to the chromatographic quan- 
go titative assay deviceof embodiment2, theuppersurface 
and side surfaces of the chromatographic quantitative 
assay device are covered by close adhesion with the 
liquid-impermeable sheet member 7 except a part for 
adding the liquid sample, and therefore, it is possible to 
25 prevent vaporization of the water and to make infiltration 
state of the liquid sample uniform. In other words, it is 
possible to make the liquid sample and marker combi- 
nation reagent, which flow out in a constant time, flow 
out at uniform concentration. In the conventional meth- 
30 od, because the marker combination reagent with high 
concentration flows out at once due to centralization of 
the marker combination reagent at a pointed end of the 
liquid sample, there remains some of the marker com- 
bination reagent which does not react. On the other 
35 hand, in embodiment 2 of the present invention, be- 
cause the residual quantity of the combination reagent 
which does not react is restrained, it is possible to re- 
duce the affection of background values and blank val- 
ues as a cause of measurement error due to the residual 
40 combination reagent. Therefore, the affection of the 
background values and blank values added on the 
color-reacted portions can also be reduced, whereby it 
is possible to perform the assay in short time, resulting 
in a competitive chromatographic quantitative assay de- 
45 vice with higher sensitivity and higher performance. 

(Embodiment 3) 

[0082] Hereinafter, embodiment 3 of the present in- 
50 vention mentioned in Claim 3 will be described with ref- 
erence to Figs.1 and 2 described in embodiment 1. 
[0083] In Fig. 2, reference numeral 2 designates a 
sample addition portion made of an absorbent material 
such as non-woven fabric for holding a cell component 
55 destruction substance. Reference numeral 3 desig- 
nates a marker reagent holding portion in which a mark- 
er reagent is held so as to dissolve into the non-woven 
fabric or the like. Here, regarding to the reference nu- 
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merals to be referred to in Figs .1 and 2, same reference 
numerals designate the same or corresponding parts 
described in embodiment 1. 

[0084] An assay method of the chromatographic 
quantitative assay device will be described. 
[0085] At the start of assaying, because a part of the 
sample addition portion 2 is not covered with the liquid- 
impermeable sheet member 7, the liquid sample is add- 
ed to the non-covered part. After the liquid sample is 
added on the sample addition portion 2, cell compo- 
nents in the liquid sample are destroyed by the actuation 
of cell component destruction substance contained in 
the liquid sample. The liquid sample, which contains 
such destroyed cell components ; reaches the region of 
the marker reagent holding portion 3, and the marker 
reagent held in the region of the marker reagent holding 
portion 3 is dissolved by infiltration of the liquid sample 
and then infiltrates to the region of the reaction layer 4. 
There is provided an antibody fixing portion 5 in which 
specific protein is fixed, on the region of the reaction lay- 
er 4, and this portion 5 performs binding reaction with 
the marker reagent dissolved out from the region of the 
marker reagent holding portion 3. At this point in time, if 
the analytc is present in tho liquid sample, any color re- 
action is observed at the region of the antibody fixing 
portion 5. At the last, the liquid sample is absorbed at 
the absorption portion 6, and the reaction is finished. By 
measuring the color reaction which appears at the anti- 
body fixing portion 5 using an arbitrary detecting instru- 
ment, quantitative assay can be carried out. 
[0086] Here, the number of region of the antibody fix- 
ing portion 5 may not necessarily be one, arbitrary 
number of region of specific protein can exist on the re- 
gion of the reaction layer 4. Further, while plastic or the 
like is taken herein as a material of the reaction layer 
carrier support 1, other arbitrary liquid-impermeable 
sheet materials can also be adopted. Moreover, non- 
woven fabric and nitrocellulose, which are taken herein 
as materials of the sample addition portion 2, the marker 
reagent holding portion 3, the reaction layer 4 and the 
absorption portion 6, are merely examples, and thus, 
other arbitrary porous carriers can also be adopted. 
[0087] Thus, according to the chromatographic quan- 
titative assay device of embodiment 3, since the sample 
addition portion is provided with a part for holding a cell 
component destruction substance, the cell components 
in the liquid sample are destroyed by this substance, 
whereby infiltration on the reaction layer carrier is 
smoothly performed. Further, because the upper sur- 
face and side surfaces of the chromatographic quanti- 
tative assay device are covered by close adhesion with 
the liquid-impermeable sheet member 7 except a part 
that the liquid sample is added, it is possible to prevent 
vaporization of the water and to make infiltration state 
of the liquid sample uniform. In otherwords, it is possible 
to make the liquid sample and marker reagent, which 
flow out in a constant time flow out at uniform concen- 
tration. In the conventional method, cell components in 
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the liquid sample make the viscosity of the liquid sample 
higher, and then clogging occurs in the process of infil- 
tration into the reaction layer carrier, and thereby, infil- 
tration rate is remarkably lowered. Further, because the 

5 marker reagent with high concentration flows out at 
once due to centralization of the marker reagent at a 
pointed end of the liquid sample, there remains some of 
the marker reagent which does not react. On the other 
hand, in embodiment 3 of the present invention, be- 

10 cause cell components in the liquid sample are de- 
stroyed, it is possible to prevent the reaction layer carrier 
from clogging and to keep inf "titration rate in the constant. 
Further, it is possible to restrain residual amount of the 
marker reagent which does not react, and thereby the 

15 affection of background values as a cause of measure- 
ment error due to residual marker reagent can be re- 
duced. Since the clogging by cell components Is pre- 
vented and the affection of background values added 
on the values of color-reacted portions is reduced, it is 

20 possible to perform the assay in short time when the liq- 
uid sample containing cell components is adopted, 
whereby a chromatographic quantitative assay device 
with higher sensitivity and higher performance can be 
obtained. 

25 

(Embodiment 4) 

[0088] Hereinafter, embodiment 4 of the present in- 
vention mentioned in Claim 4 will be described with ref- 

30 erence to Figs.1 and 2 described In embodiment 1 . 
[0089] In Fig. 2, reference numeral 2 designate a sam- 
ple addition portion made of an absorbent material such 
as non-woven fabricfor adding or applying a liquid sam- 
ple, in which a cell component destruction substance is 

35 held. Reference numeral 3 designate a marker combi- 
nation reagent holding portion in which a previously-pre- 
pared combination reagent composed of an analyte and 
a marker reagent is held by a predetermined quantity so 
as to dissolve into non-woven fabric or the like. Here, 

40 regarding to the reference numerals to be referred to in 
Figs.1 and 2, same reference numerals designate the 
same or corresponding parts described in embodiment 
1. 

[0090] An assay method of the chromatographic 
43 quantitative assay device will be described. 

[0091 ] At the start of assaying, because a part of the 
sample addition portion 2 is not covered with the liquid- 
impermeable sheet member 7, the liquid sample is add- 
ed to the non-covered part. After the liquid sample is 
so added on the sample addition portion 2, cell compo- 
nents in the liquid sample are destroyed by the actuation 
of cell component destruction substance contained in 
the liquid sample. The liquid sample containing such de- 
stroyed cell components reaches the region of the mark- 
55 er combination reagent holding portion 3, and an analyte 
and a combination reagent held in the region of the 
marker combination reagent holding portion 3 are dis- 
solved by infiltration of the liquid sample, and then infil- 
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trates to the region of the reaction layer 4. There is pro- 
vided an antibody fixing portion 5 in which specific pro- 
tein is fixed, on the region of the reaction layer 4. In this 
portion, competitive binding reaction is performed be- 
tween the combination reagent dissolved out from the 
region of the marker combination reagent holding por- 
tion 3 and the anaiyte in the liquid sample. At this point 
in time, if the anaiyte is not present in the liquid sample, 
color reaction is observed at the region of the antibody 
fixing portion 5. Contrarily, if the anaiyte is present in the 
liquid sample, color reaction in proportion to the concen- 
tration of the anaiyte in the liquid sample is observed at 
the region of the antibody fixing portion 5. At the last, 
the liquid sample is absorbed at the absorption portion 
6, and the reaction is finished. By measuring the color 
reaction which appears at the antibody fixing portion 5 
using an arbitrary detecting instrument, quantitative as- 
say is carried out. 

[0092] Here : the number of region of the antibody fix- 
ing portion 5 may not necessarily be one, arbitrary 
number of region of specific protein can exist on the re- 
gion of the reaction layer 4. Further, while plastic or the 
like is taken herein as a material of the reaction layer 
carrier support 1, other arbitrary liquid-impermeable 
sheet materials can also be adopted. Moreover, non- 
woven fabric and nitrocellulose, which are taken herein 
as materials of the sample addition portion 2, the marker 
combination reagent holding portion 3, the reaction lay- 
er 4 and the absorption portion 6, are merely examples, 
and thus, other arbitrary porous carriers can also be 
adopted. 

[0093] Thus, the chromatographic quantitative assay 
device of embodiment 4 is provided with a part for hold- 
ing a cell component destruction substance, cell com- 
ponents in the liquid sample are destroyed by this sub- 
stance, whereby infiltration on the reaction layer carrier 
is smoothly performed. Further, the upper surface and 
side surfaces of the chromatographic quantitative assay 
device are covered with the liquid-impermeable sheet 
member 7 except a part that the liquid sample is added, 
and therefore, it is possible to prevent vaporization of 
the water and to make infiltration state of the liquid sam- 
ple uniform, in other words, it is possible to make the 
liquid sample and marker reagent, which flow out in a 
constant time, flow out at uniform concentration. In the 
conventional method, cell components in the liquid sam- 
ple make the viscosity of the liquid sample higher, and 
then clogging occurs in the process of infiltration into the 
reaction layer carrier, and thereby, infiltration rate is re- 
markably lowered. Further, because the marker reagent 
with high concentration flows out at once due to the cen- 
tralization of tho marker reagent at a pointed end of the 
liquid sample, there remains some of the marker rea- 
gent which does not react. On the other hand, in em- 
bodiment 4 of the present invention, because cell com- 
ponents in the liquid sample are destroyed, it is possible 
to prevent the reaction layer carrier from clogging and 
to keep infiltration rate in the constant. Furthermore, it 



is possible to restrain residual amount of the marker re- 
agent which does not react, and thereby the affection of 
background values as a cause of measurement error 
due to the residua! marker reagent can be reduced. 
5 Since the clogging by cell components is prevented and 
the affection of background values added on the values 
of color-reacted portions is reduced, it is possible to per- 
form the assay in short time when the liquid sample con- 
taining eel! components is adopted, resulting in a chro- 
10 matographic quantitative assay device with higher sen- 
sitivity and higher performance. 

(Embodiment 5) 

is [0094] Hereinafter, embodiment 5 of the present in- 
vention mentioned in Claim 5 will be described with ref- 
erence to Figs. 3 and 4. 

[0095] Fig. 3 is a block diagram illustrating a chroma- 
tographic quantitative assay device according to em- 

■o bodiment5 of thepresent invention, and Fig. 4 is a partial 
view, at the side surfaces in vertical to the infiltration di- 
rection of a chromatographic quantitative assay device 
in Fig. 3. In Fig. 4, while it is seen that the sample addition 
portion 2 is provided between the reaction layer carrier 

>s support 1 and the liquid-impermeable sheet member 7, 
there is provided the absorption portion 6 on the oppo- 
site vertical side surfaces at the same position of the 
sample addition portion 2 

[0096] In Figs. 3 and 4, the liquid-impermeable sheet 

30 member 7 covers the upper surface, parallel side sur- 
faces and the back surface of the reaction layer carrier 
so as to be adhered closely in the direction where the 
liquid sample infiltrates. Since a part of the sample ad- 
dition portion 2 of this chromatographic quantitative as- 

35 say device is not covered with the liquid-impermeable 
sheet member 7, a liquid sample is added on the non- 
covered part, and the assay is performed. Here, regard- 
ing to the reference numerals to be referred to in Figs. 
3 and 4, same reference numerals designate the same 

40 or corresponding parts described in embodiment 1 . 
[0097] Thus, according to the chromatographic quan- 
titative assay device of embodiment 5. because the liq- 
uid-impermeable sheet member 7 covers, by close ad- 
hesion, the upper surface or from the upper surface to 

45 the back surface of the chromatographic quantitative as- 
say device except a part that the liquid sample is added, 
it is possible to prevent vaporization of the water and to 
make infiltration state of the liquid sample uniform. In 
other words, it is possible to make the liquid sample and 

so marker reagent, which flow out in a constant time, flow 
out at uniform concentration. Further, because the af- 
fection of background values added on the color-react- 
ed portions is reduced, it is possible to perform the assay 
in short time, whereby a chromatographic quantitative 

» assay device with higher sensitivity and higher perform- 
ance can be obtained. Moreover, the liquid sample nev- 
er leaks out of the gap, and the liquid sample never in- 
trudes from the outside except the sample addition por- 
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tion 2. 

(Embodiment 6) 

[0098] Hereinafter, embodiment 6 of the present in- 
vention mentioned in Claim 6 will be described with ref- 
erence to Figs. 5 and 6. 

[0099] Fig. 5 is a block diagram illustrating a chroma- 
tographic quantitative assay device according to em- 
bodiment 6 of the present invention, and Fig. 6 is a partial 
view, at the side surfaces in vertical to the infiltration di- 
rection, of a chromatographic quantitative assay device 
shown in Fig. 5. In Fig.6 : while it is seen that the sample 
addition portion 2 is provided between the liquid-imper- 
meable sheet members 7, there is provided an absorp- 
tion portion 6 on the opposite vertical side surfaces at 
the same position of the sample addition portion 2. 
[0100] tn Figs. 5 and 6, the chromatographic quantita- 
tive assay device is configured such that the reaction 
layer carrier support 1 (see Fig. 1 ) is removed, and that 
the periphery of a reaction layer carrier is covered with 
the liquid-impermeable sheet member 7 so as to be ad- 
hered closely in the direction where the liquid sample 
infiltrates. In other words, the liquid-impcrmcabJc sheet 
member 7 is constituted to also serve as a reaction layer 
carrier support 1. Since a part of the sample addition 
portion 2 of this chromatographic quantitative assay de- 
vice is not covered with the liquid-impermeable sheet 
member 7, a liquid sample is added from the non-cov- 
ered part, and the assay is performed. Here, regarding 
to the reference numerals to be referred to in Figs. 5 and 
6, same reference numerals designate the same or cor- 
responding parts mentioned in embodiment 1 . 
[0101] Thus, according to the chromatographic quan- 
titative assay device of embodiment 6, since the liquid- 
impermeable sheet member 7 serves also as a reaction 
layer carrier support, it is possible to reduce the number 
of materials of the chromatographic assay device. Fur- 
ther, since the periphery of the chromatographic quan- 
titative assay device is covered with the liquid-imperme- 
able sheet member 7 being adhered closely, vaporiza- 
tion of the water is prevented, and the air-releasing path 
at infiltration of liquid is restricted only in the infiltration 
direction so as to make the infiltration of the liquid sam- 
ple uniform, whereby it Is possible to make the liquid 
sample and marker reagent, which flow in a constant 
time, flow out at uniform concentration. Moreover, since 
the affection of background values added on the color- 
reacted portions can be reduced, it is possible to per- 
form the assay in short time, resulting in a chromato- 
graphic quantitative assay device with higher sensitivity 
and higher performance. Moreover, liquid sample never 
leaks out of the gap, and liquid sample never intrudes 
from the outside except the sample addition portion 2. 

(Embodiment 7) 

[0102] Hereinafter, embodiment 7 of the present in- 



vention mentioned in Claims 7 and 8 will be described 
with reference to Fig.1 mentioned in embodiment 1. 
[0103] Fig.1 is a block diagram illustrating a chroma- 
tographic quantitative assay device according to em- 

5 bodiment 7 of the present invention. Here, regarding to 
the reference numerals to be referred to in Figs . 1 , same 
reference numerals designate the same or correspond- 
ing parts mentioned in embodiment 1 . 
[0104] In Fig.1, the liquid-impermeablesheet member 

10 is opened at an arbitrary position of the vertical side sur- 
faces or the end of the chromatographic quantitative as- 
say device in the direction where the liquid sample infil- 
trates. 

[0105] Thus, according to the chromatographic quan- 
is titative assay device of embodiment 7, since the chro- 
matographic quantitative assay device is covered with 
the liquid-impermeable sheet member 7 except both 
ends thereof, the air-releasing path at infiltration of liquid 
is restricted to only in the infiltration direction, whereby 
20 the liquid sample and marker reagent flow out at uniform 
concentration. 

(Embodiment 8) 

25 [0106] Hereinafter, embodiment 8 of the present in- 
vention mentioned in Claim 9 will be described. 
[0107] In this embodiment 8, when the chromato- 
graphic quantitative assay device is covered by close 
adhesion with the liquid-impermeable sheet member 7, 

30 an adhesive made of stickiness substance such as 
acrylic resin is adopted for adhesion of the liquid-imper- 
meable sheet member 7. 

[01 08] Thus, according to the chromatographic quan- 
titative assay device of embodiment 8, since the liquid- 

35 impermeable sheet member is closely adhered to the 
chromatographic quantitative assay device using an ar- 
bitrary adhesive, exfoliation of the surface adhered to 
the sheet member due to the infiltration of the liquid sam- 
ple does not occur, and consequently, the adhesive 

40 strength is increased. 

(Embodiment 9) 

[0109] Hereinafter, embodiment 9 of the present in- 
4s ventlon mentioned In Claims 1 0 to 1 2 will be described. 
[0110] In this embodiment 9, when the chromato- 
graphic quantitative assay device is covered by close 
adhesion with the liquid-impermeable sheet member 7, 
an adhesive which hardens after adhesion is adopted 
50 for adhesion of the liquid-impermeable sheet member 7. 
[0111] Thus, according to the chromatographic quan- 
titative assay device of embodiment 9, since the liquid- 
impermeable sheet member 7 is adhered to the chro- 
matographic quantitative assay device using an adhe- 
55 sive which hardens after adhesion, the adhesive does 
not infiltrate to the reaction layer carrier after adhesion, 
whereby the reaction layer is prevented from discolora- 
tion or transformation and the specific fixing protein is 
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prevented from transformation or deactivation. 



time. 



(Embodiment 10) 

[01 1 2] Hereinafter, embodiment 1 0 of the present in- 
vention mentioned in Claim 13 will be described. 
[01 13] In this embodiment 1 0, plastic tape as weil as 
other arbitrary liquid-impermeable sheet materials such 
as vinyl tape, PET (polyethylene terephthalate), are 
adopted as the material of the liquid-impermeable sheet 
member 7. 

[01 1 4] Thus, according to the chromatographic quan- 
titative assay device of embodiment 1 0, since the liquid- 
impermeable sheet member 7 comprises a transparent 
or semi-transparent material, detection by visual obser- 
vation is possible when measuring the results of the de- 
tection region from the outside, whereby the measure- 
ment is facilitated. 

(Embodiment 11) 

[0115] Hereinafter, embodiment 11 of the present in- 
vention mentioned in Claim 14 will be described. 
[01 16] In this embodiment 11 , an arbitrary semi-trans- 
parent or opaque liquid-impermeable material is used 
as a material of the liquid-impermeable sheet member, 
and a transparent window is provided in the region of 
the antibody fixing portion 5 (see Fig. 1 ) as a detection 
part so as to determine the results of reaction from the 
outside easily. Further, an arbitrary liquid-impermeable 
sheet material such as plastic tape, vinyl tape, or PET 
can be adopted as the material of the window. 
[01 1 7] Thus, according to the chromatographic quan- 
titative assay device of embodiment 11, a semi-trans- 
parent or opaque material is adopted for the liquid-im- 
permeable sheet member, and a transparent window is 
provided in an arbitrary position of the detection region. 
Therefore, detection by visual observation is possible 
when measuring the results of the detection region from 
the outside, whereby the measurement is facilitated. 

(Embodiment 12) 

[0118] Hereinafter, embodiment 12 of the present in- 
vention mentioned in Claims 15 to 1 8 will be described. 
[0119] In this embodiment 12, a surfactant, an arbi- 
trary chloride such as sodium chloride and potassium 
chloride, saponin series, or an arbitrary substance hav- 
ing bacteriolytic effect such as lysozyme is adopted for 
the cell component destruction substance to be used. 
[0120] Thus, according to the chromatographic quan- 
titative assay device of embodiment 12, since the sam- 
ple addition portion holds the above-mentioned cell 
component destruction substance, even when a liquid 
sample containing cell components such as whole blood 
or bacterial solution is added, infiltration is not degraded 
due to clogging of the cell components and, therefore, 
it is possible to perform the quantitative assay in short 



(Embodiment 13) 

5 [0121] Hereinafter, embodiment 13 of the present in- 
vention mentioned in Claim 19 will be described. 
[0122] In this embodiment 13, the liquid-impermeable 
sheet member, which has previously been treated by 
aging at an arbitrary temperature, is adhered closely to 

10 the upper surface and side surfaces of the chromato- 
graphic quantitative assay device. 
[01 23] Thus, according to the method of manufactur- 
ing the chromatographic quantitative assay device of 
embodiment 13, since the liquid-impermeable sheet 

'5 member has previously been treated by aging at an ar- 
bitrary temperature, it is possible to facilitate volatiliza- 
tion of organic solvent having a bad influence on the pro- 
tein and the reaction layer, whereby the preservation 
stability of the assay device over a longerperiod of time 
20 is realized. 

(Embodiment 14) 

[01 24] Hereinafter, embodiment 1 4 of the present in- 

25 vention mentioned in Claim 20 will be described. 

[0125] In this embodiment 14, the liquid-impermeable 
sheet member, which is previously prepared on the 
chromatographic quantitative assay device, is adhered 
closely to the upper surface and side surfaces of the 

30 chromatographic quantitative assay device by applying 
an arbitrary pressure to the liquid-impermeable sheet 
member at an arbitrary temperature. 
[0126] Thus, according to the manufacturing method 
of chromatographic quantitative assay device of embod- 

35 iment 14, since the liquid-impermeable sheet member 
is adhered closely to the upper surface and side surfac- 
es of the chromatographic quantitative assay device by 
applying an arbitrary pressure to the liquid-impermeable 
sheet member at an arbitrary temperature, it is possible 

40 to adhere the liquid-impermeable sheet member to the 
chromatographic quantitative assay device more solid- 
ly- 



(Embodiment 15) 



45 



[0127] Hereinafter, embodiment 15 of the present in- 
vention mentioned in Claims 21 to 23 will be described. 
[01 28] In this embodiment 1 5, the liquid-impermeable 
sheet member 7 is adhered to the chromatographic 
50 quantitative assay device, using an adhesive which has 
characteristics of being melted by heating and taking on 
stickiness and is hardened after adhesion. 
[0129] Thus, according to the manufacturing method 
of chromatographic quantitative assay device of embod- 
55 iment 1 5. the liquid-impermeable sheet member 7 is ad- 
hered to the surface of the chromatographic quantitative 
assay device, using an adhesive applied to the liquid- 
impermeable sheet member, which has characteristics 
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of being melted by heating and taking on stickiness and 
is hardened after adhesion. Therefore, the adhesive 
does not infiltrate to the chromatographic quantitative 
assay device during a preservation period, whereby the 
performance of the chromatographic quantitative assay 
device can be maintained in stable state over a longer 
period of time. 

(EXAMPLES) 

[0130] Next, the present invention will be described 
more specifically taking some examples. However, 
those examples described hereinafter are not to restrict 
the scope of the present invention. 

(Quantitation of hCG in urine) 

[0131] An Immunochromatographlc specimen having 
an anti-hCG-p antibody fixing line and a broad band of 
a complex of anti-hCG-u antibody and gold colloid in 
nitrocellulose membrane, is manufactured. This speci- 
men is shown in Fig.2. In the figure, the specimen in- 
cludes an antibody fixing portion 5, a marker reagent 
holding portion 3 where the complex of anti-hCG-a an- 
tibody and gold colloid is contained, which is disposed 
before the antibody fixing portion 5, and a sample addi- 
tion portion 2. The way of manufacturing of this speci- 
men is as follows. 

(EXAMPLE 1) 

Preparation of chromatographic specimen: 

[0132] An anti-hCG-p antibody solution, the concen- 
tration of which is adjusted by dilution with phosphoric 
acid buffer solution, is prepared. This antibody solution 
is applied onto a nitrocellulose membrane by using a 
solution discharger. Thereby, antibody fixing line for de- 
tection is obtained on the nitrocellulose membrane. Af- 
ter being dehydrated, this nitrocellulose membrane is 
soaked in Tris-HCI buffer solution containing 1% skim 
milk, and shaken gently for 30 minutes. After 30 minutes 
has passed, the membrane is moved to a Tris-HCI buffer 
solution bath and shaken gently for 10 minutes and, 
thereafter, it is moved to anotherTris-HCI buffer solution 
bath and shaken gently for more 10 minutes, whereby 
the nitrocellulose membrane is washed. After being 
washed twice, the membrane is taken out of the washing 
solution, and dehydrated at room temperature. 
[0133] Gold colloid is prepared in such a way that 1% 
citric acid solution is added to 0.01% gold chloride acid 
solution at 100°C while circulating. After circulation for 
30 minutes, the solution is cooled. Anti-hCG-a antibody 
is added to the gold colloidal solution which is prepared 
in pH 9 by 0.2M potassium carbonate solution and then 
the gold colloidal solution is stirred for several minutes 
and, thereafter. 10% BSA (bovine serum albumin) solu- 
tion of pH 9 is added by such amount that the final con- 



centration thereof will be 1% and then the gold colloidal 
solution is stirred, whereby antibody gold colloidal com- 
plex (marker antibody) is prepared. Then, this marker 
antibody solution is subjected to centrifugation for 50 

5 minutes at 4°C by 20000G to separate a marker anti- 
body as a simple, and the marker antibody is suspended 
in washing buffer solution (1% BSA, phosphoric acid 
buffer solution), followed by centrifugation, whereby the 
marker antibody is washed and separated as a simple. 

10 This marker antibody is suspended in washing bufferso- 
lution and then filtrated with a 0.8um filter and, thereaf- 
ter, the marker antibody is prepared to be 1/10 of the 
original gold colloidal solution and then stored at 4°C. 
[0134] The marker antibody solution is set in a solu- 

15 tion discharger, and applied onto a part of the anti-hCG- 
p antibody fixing dehydrated membrane, which part is 
away from the position where the antibody is fixed : and 
thereafter, the membrane Is dehydrated. Thereby, the 
marker antibody holding portion is made on the fixed 

20 membrane. 

[0135] The antibody fixing membrane including the 
marker antibody holding portion, which is prepared as 
mentioned above, is stuck onto the reaction layer carrier 
support, and non-woven fabric and glassfibcr filter are 

25 added as a sample addition portion and a absorption 
portion, respectively. Thereafter, the membrane is cut 
into strips of 0.5 cm width, and a transparent tape is 
stuck over the upper surface of each strip except the 
half of the sample addition portion, whereby a specimen 

30 js fabricated. 

(EXAMPLE 2) 
Preparation of sample: 

35 

[0136] By adding hCG solutions of already-known 
concentrations into male urine of human, hCG solutions 
of various already-known concentrations are prepared. 

40 (EXAMPLE 3) 

Measurement of coloration degree: 

[0137] The male urine of human containing respec- 
ts tively 0 U/l. 1 00 U/l, 1 000 U/l and 1 0000 U/l of hCG, are 
added to specimens, and then developed. Thereafter, 
the state of coloration, to the male urine of human of 
each concentration of hCG, atthe antibody fixing portion 
on the specimens is measured with a reflecting spectro- 
50 photometer. Absorbance at 520nm wavelength is meas- 
ured, and is substituted for a previously-formed calibra- 
tion curb which shows the relationship between the con- 
centration of hCG and the absorbance. The result is 
shown in Fig. 7. Primarily, when absorbance of male 
55 urine of human containing 1000 U/l hCG is measured 
and substituted for the calibration curb, the hCG con- 
centration ought to be 1000 U/l. In practice, however, 
there is a slight divergence, and by the degree of that 
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divergence, accuracy of the measurement can be 
known. 

[0138] Fig. 7(a) is a diagram showing the quantitative 
performance of a chromatographic quantitative assay 
device covered with a liquid-impermeable sheet mem- 5 
ber, and Fig. 7(b) shows the quantitative performance of 
a chromatographic quantitative assay device having no 
liquid-impermeable sheet member. 
[0139] In Fig. 7, converted results of the concentra- 
tions of the analyte are shown on the basis of the meas- to 
ured values of coloration at a point of 3 minutes after 
addition of a liquidsample to the chromatographic quan- 
titative assay device. In the case with the sheet member 
(Fig. 7(a)), CV values (coefficients of variation) are within 
the range from 0 to 10%. On other hand, in the case is 
without the sheet member, CV values (Fig. 7(b)) vary 
from 27 to 42%, and this large dispersion indicates that 
the quantitative performance is inferior. From this result, 
it is understood that covering a chromatographic quan- 
titative assay device with a liquid-impermeable sheet 20 
member is greatly concerned with the improvement of 
quantitative performance. 

[0140] In the chromatographic quantitative assay de- 
vice according to the embodiments of the present inven- 
tion, the specimen comprising a chromatographic ma- 25 
terial composed of an arbitrary porous carrier, such as 
nitrocellulose or glassfiber filter, is used. The specimen 
made of the materials of this kind has a function to an- 
alyze, detect, and determine a specific substance by uti- 
lizing an arbitrary principle of measurement such as an- 30 
tigen-antibody reaction. Furthermore, the liquid sample 
to be measured includes water, water solution, urine, 
blood, body fluid, any solution wherein solid and powder 
or gas is dissolved, and the purpose of use includes uri- 
nalysis, gestation test, water analysis, excreta analysis, 35 
soil analysis, food composition analysis, or the like. 
[0141] By the above-mentioned constitution, an ana- 
lyte which exists in a liquid sample as an arbitrary solu- 
tion to be analyzed can be subjected to simple and re- 
liable quantitative assay in short time. 40 

APPLICABILITY IN INDUSTRY 

[01 42] According to the chromatographic quantitative 
assay device and the manufacturing method thereof ac- ^ 
cording to the present invention, when liquid sample is 
added on a specimen and measurement started, vapor- 
ization of the liquid sample is prevented, and the air- 
releasing path at infiltration of liquid is restricted in only 
the infiltration direction, whereby infiltration of the liquid 50 
sample is made uniform. In other words, it is possible to 
make tho liquid sample and marker reagent, which flow 
out in a constant time, flow out at uniform concentration. 
Further, since the affection of background values added 
on the color-reacted portions is reduced, it is possible 55 
to perform the assay in short time, resulting in a chro- 
matographic quantitative assay device with higher sen- 
sitivity and higher performance. 



Claims 

1 . A chromatographic quantitative assay device com- 
prising: 

a non-moistenable reaction layer earner sup- 
port, and a moistenable layer which is formed 
above the support and consists of one or arbi- 
trary number of member portions; 
said moistenable layer comprising a portion for 
adding a liquid sample, a portion for holding a 
migratable marker reagent, a portion that per- 
forms binding reaction with a marker reagent 
which is provided with a substance capable of 
being bound specifically to an analyte in the liq- 
uid sample, and a portion for absorbing the liq- 
uid sample; and 

a liquid-impermeable sheet member which is 
provided being adhered to the upper surface 
and side surfaces except the portion for adding 
a liquid sample. 

2. A chromatographic quantitative assay device com- 
prising: 

a non-moistenable reaction layer carrier sup- 
port, and a moistenable layer which is formed 
above the support and consists of one or arbi- 
trary number of member portions; 
said moistenable layer compnsing a portion for 
adding a liquid sample, a portion for holding a 
predetermined quantity of migratable com- 
bined reagent which is previously prepared 
consisting of an analyte and a marker reagent, 
a portion that performs competitive binding re- 
action between an analyte in the liquid sample 
and the combined reagent provided with a sub- 
stance capable of being bound specifically to 
the analyte in the liquid sample, and a portion 
for absorbing the liquid sample; and 
a liquid-impermeable sheet member which is 
provided being adhered to the upper surface 
and side surfaces except the portion for adding 
a liquid sample. 

3. A chromatographic quantitative assay device com- 
prising: 

a non-moistenable reaction layer carrier sup- 
port, and a moistenable layer which is formed 
above the support and consists of one or arbi- 
trary number of member portions; 
said moistenable layer compnsing a portion for 
adding a liquid sample where a substance for 
destroying cell components in the liquid sample 
is held, a portion for holding a migratable mark- 
er reagent, a portion that performs binding re- 
action with the marker reagent provided with a 
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substance capable of being bound specifically 
to an analyte in the liquid sample, and a portion 
for absorbing the liquid sample; and 
a liquid-impermeable sheet member which is 
provided being adhered to the upper surface 
and side surfaces except the portion for adding 
a liquid sample. 

4. A chromatographic quantitative assay device com- 
prising 

a non-motstenable reaction layer carrier sup- 
port, and a moistenable layer which is formed 
above the support and consists of one or arbi- 
trary number of member portions 
said moistenable layer comprising a portion for 
adding a liquid sample where a substance for 
destroying cell components in the liquid sample 
is held, a portion for holding a constant quantity 
of migratable combined reagent which is previ- 
ously prepared consisting of an analyte and a 
marker reagent, a portion that performs com- 
petitive binding reaction between an analyte in 
the liquid sample and the combined reagent 
provided with a substance capable of being 
bound specifically to the analyte in the liquid 
sample, and a portion for absorbing the liquid 
samp\e; and 

a liquid-impermeable sheet member which is 
provided being adhered to the upper surface 
and side surfaces except the portion for adding 
a liquid sample. 

5. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the liquid-im- 
permeable sheet member is provided on the upper 
surface, or from the upper surface to the back sur- 
face, except the portion for adding a liquid sample. 

6. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the reaction 
layer carrier support is removed, and the liquid-im- 
permeable sheet member is provided on the periph- 
ery except the portion for adding a liquid sample. 

7. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the vertical 
side surfaces of the liquid-impermeable sheet 
member is opened in the direction where the liquid 
sample infiltrates. 

8. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the end of the 
liquid-impermeable sheet member is opened at an 
arbitrary position at the end of the chromatographic 
quantitative assay device in the direction where the 
liquid sample infiltrates 



9. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the liquid-im- 
permeable sheet member is adhered by an adhe- 
sive made of an arbitrary adhesive. 

5 

10. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the liquid-im- 
permeable sheet member is adhered by an arbitrary 
adhesive which hardens after adhesion. 

10 

11. A chromatographic quantitative assay device as de- 
fined in Claim 9, wherein the adhesive applied to 
the liquid-impermeable sheet member is made of 
thermoplastic resin. 

15 

1 2. A chromatographic quantitative assay device as de- 
fined in Claim 9, wherein the adhesive applied to 
the liquid-impermeable sheet member is made of 
thermosetting resin. 

20 

13. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the liquid-im- 
permeable sheet member is made of an arbitrary 
transparent or semi-lransparcnt liquid-impermea- 

25 ble material. 

14. A chromatographic quantitative assay device as de- 
fined in any of Claims 1 to 4, wherein the liquid-im- 
permeable sheet member is made of an arbitrary 

30 semi-transparent or opaque liquid-impermeable 
material, and a transparent window is provided at 
the detection region. 

15. A chromatographic quantitative assay device asde- 
35 fined in Claim 3 or Claim 4, wherein the substance 

for destroying cell components held at the portion 
for adding a liquid sample is a surfactant. 

16. A chromatographic quantitative assay device asde- 
40 fined in Claim 3 or Claim 4, wherein the substance 

for destroying cell components held at the port/on 
for adding a liquid sample is composed of chloride 
such as sodium chloride or potassium chloride. 

43 17. A chromatographic quantitative assay device as de- 
fined in Claim 3 or Claim 4, wherein the substance 
for destroying cell components held at the portion 
for adding a liquid sample is saponin series. 

so 18. Achromatographic quantitative assay device as de- 
fined in Claim 3 or Claim 4, wherein the substance 
for destroying cell components held at the portion 
for adding a liquid sample is a substance having 
bacteriolytic effect such as fysozyme. 

55 

19. A method of manufacturing a chromatographic 
quantitative assay device as defined in any of 
Claims 1 to 4, wherein the liquid-impermeable sheet 
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member, which is previously treated by performing 
aging at an arbitrary temperature, is adhered close- 
ly to the upper surface and side surfaces of the chro- 
matographic quantitative assay device. 

5 

20. A method of manufacturing a chromatographic 
quantitative assay device as defined in any of 
Claims 1 to 4, wherein the liquid-impermeable sheet 
member is adhered closely to the upper surface and 
side surfaces of the chromatographic quantitative 10 
assay device by applying of an arbitrary pressure 

to the liquid-impermeable sheet member at an ar- 
bitrary temperature. 

21. A method of manufacturing a chromatographic *5 
quantitative assay device as defined in Claim 19 or 
Claim 20, wherein the adhesive applied to the liq- 
uid-impermeable sheet member has a characteris- 
tic of being melted and taking on stickiness at the 
temperature higher than room temperature and is 20 
hardened after adhesion. 

22. A method of manufacturing a chromatographic 
quantitative assay device as defined in Claim 21, 
wherein the adhesive applied to the liquid-imperme- 25 
able sheet member is made of thermoplastic resin. 

23. A manufacturing method of a chromatographic 
quantitative assay device as defined in Claim 21, 
wherein the adhesive applied to the liquid-imperme- 30 
able sheet member is made of thermosetting resin. 
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